Bronchial subepithelial fibrosis and expression of matrix metalloproteinase-9 in asthmatic airway inflammation.
Bronchial asthma is characterized by airway structural changes, including mucosal inflammation and subepithelial collagen deposition. An imbalance between the matrix metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) is thought to play a critical role in the synthesis or degradation of the extracellular matrix of the airway architecture. However, the relationship between subepithelial basement membrane thickness and these enzymes in asthma has not been determined. We compared the thickness of collagen and tenascin deposition and the expression of MMP-9 and TIMP-1 in bronchial biopsy specimens from subjects with asthma and control subjects. Bronchial biopsy specimens were obtained from 25 subjects with asthma and 10 healthy control subjects to estimate the extent of collagen and tenascin deposition in subepithelial reticular basement membrane by immunohistochemical staining. Using a computer-assisted image analysis system, we quantitated expression of both epithelial and submucosal MMP-9 and TIMP-1. The numbers of inflammatory cells were also determined. Subjects with asthma exhibited greater thickness of collagen III (P <.01), collagen V (P <.01), and tenascin (P <.01) deposition in reticular basement membrane than did control subjects. The proportions of epithelium and submucosa immunoreactive to MMP-9 and TIMP-1 were significantly higher in the subjects with asthma than in the control subjects (each P <.001). Submucosal expression of MMP-9 was significantly higher than that of TIMP-1 in subjects with asthma (P <.01). Significant correlations were found between the number of myofibroblasts and thicknesses of collagen III (rs = 0. 70, P <.001), collagen V (rs = 0.67, P <.001), and tenascin (rs = 0. 58, P <.01) in subjects with asthma. On the other hand, the number of eosinophils was correlated with degree of mucosal expression of MMP-9 (rs = 0.43, P <.05) and TIMP-1 (rs = 0.69, P <.001). In subjects with asthma, a significant inverse correlation was found between subepithelial fibrosis and FEV1 (type III collagen, rs = -0. 89, P <.001; type V collagen, rs = -0.90, P <.001; tenascin, rs = -0. 88, P <.001), and airway responsiveness (type III collagen, rs = -0. 59, P <.01; type V collagen, rs = -0.47, P <.05; tenascin, rs = -0. 48, P <.05). These findings suggest that collagen III, collagen V, and tenascin deposition in basement membrane in subjects with bronchial asthma are associated with increased expression of MMP-9, which may be produced by eosinophils, and that airway remodeling in subjects with asthma may be related to air-flow obstruction and airway hyperresponsiveness.